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Description 
WIRE BONDING PACKAGE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a wire bonding package, 
and more particularly, to a wire bonding package having a 
housing and at least a die electrically connected to the 
housing via a circuit board. 

[0003] 2. Description of the Prior Art 

[0004] | n modern society with developed computer technology, 
the computer system, which comprises a plurality of inte- 
grated circuits, has been utilized in a broad spectrum of 
fields. For example, household appliances with automatic 
control systems, mobile communication devices, and per- 
sonal computers utilize integrated circuits (IC) to perform 
certain functions. The main body of the IC is a die manu- 
factured by a prior art semiconductor process. The semi- 
conductor process to manufacture the die starts with 
forming a wafer. Each wafer is divided into a plurality of 



regions. On each of the regions, many circuits are formed 
through prior art semiconductor processes. In the end, 
each processed region on the wafer is sliced to generate a 
plurality of die. After the required die is obtained, the 
processed die is electrically connected with a circuit board 
such as a printed circuit board (PCB) in a specified way. 
Therefore, the die is capable of acquiring its operating 
voltage from the PCB for performing a predetermined op- 
eration. Generally speaking, the specific way to electrically 
connect the die with the circuit board includes connecting 
a bare chip (die) directly to the circuit board, or packaging 
the die inside a package in advance so that the die is elec- 
trically connected to the outer circuit board through a cir- 
cuit layout within the package for receiving power and 
transmitting signals. 
[0005] | n recent years, a plurality of mutual supporting die have 
been integrated into a single package to meet the demand 
for time-to-market. Please refer to Fig.l and Fig. 2. Fig.l 
is a schematic diagram of a quad flat multi-die wire 
bonding package 10 having a first die 12 and a second die 
14 stacked on the first die 12 according to the prior art. 
Fig. 2 is a side view of the wire bonding package 10 shown 
in Fig.l. The wire bonding package 10 further comprises a 



plurality of bonding lines 24 and a housing 16 having a 
plurality of pins 18 installed. Both the first die 12 and the 
second die 14 comprise a core circuit for executing a pre- 
determined operation and a plurality of input/output cir- 
cuits for processing data accessed to/from the core cir- 
cuit. The first die 12, and the second die 14 as well, fur- 
ther comprises a plurality of die pads 20, 22 for connect- 
ing to the pins 18 of the housing 16 via the bonding lines 
24. 

[0006] Usually, before being stacked together and installed inside 
the housing 16, the first die 12 and the second die 14 
have to be re-designed to eliminate a bonding line cross- 
ing problem, for example a bonding line 74 connecting a 
die pad 84 and a pin 94 crossing a bonding line 72 con- 
necting a die pad 82 and a pin 92 as indicated by arrow A, 
and crossing a bonding line 70 connecting a die pad 80 
and a pin 90 as indicated by arrow B. However, the re- 
resign necessity of the first die 12 and the second die 14 
complicates the demand for time-to-market. 

[0007] Moreover, even if both the first die 12 and the second die 
14 have been re-designed before being installed inside 
the housing 16 and do not have the bonding line crossing 
problem any more, as the circuits (for example the core 



circuit and the input/output circuit) inside the die are be- 
coming more and more complicated and the capacity of 
the housing and the die as well are becoming smaller and 
smaller, data transmitted over the bonding line 72 con- 
nected between the pin 92 of the housing 16 and the die 
pad 82 of the first die 12 is likely interfered with by data 
transmitted over the bonding line 70 connected between 
the pin 90 of the housing 16 and the die pad 80 of the 
first die 12 due to a coupling effect resulting from the 
bonding lines 70 and 72 being too crowded. Therefore, 
the performance of the wire bonding package 10 is re- 
duced, especially when the data transmitted over the 

bonding line 72 is analog data. 
Summary of Invention 

[0008] it is therefore a primary objective of the claimed invention 
to provide a wire bonding package having a circuit board 
installed to overcome the disadvantage of the coupling ef- 
fect, a die of the wire bonding package capable of con- 
necting a housing of the wire bonding package via the cir- 
cuit board. 

[0009] According to the claimed invention, the wire bonding 

package includes a housing having a plurality of pins in- 
stalled, a circuit board installed inside the housing and 



having at least a trace connected to the pins of the hous- 
ing, at least a die installed on the circuit board and having 
a plurality of bonding pads installed, and at least a bond- 
ing line connected between the bonding pads of the die 
and the trace of the circuit board so that the bonding 
pads of the die are electrically connected to the pins of 
the housing. 

[0010] | n the preferred embodiment, the wire bonding package 
has two die. These two die can be stacked together or ad- 
hered onto the circuit board. 

[0011] The housing can be a ball grid array (BGA), a quad flat 

package (QFP), or a dual in-line package (DIP). The circuit 
board can have at least a passive component installed. 

[0012] it j S an advantage of the claimed invention that the bond- 
ing line can connect a die pad of the die to a pin of the 
housing selectively via at least two vias, the part of the 
bonding line between the two via shaving a layout on any 
layer of the circuit board, so that the bonding line cross- 
ing problem can be eliminated. Therefore, without being 
re-designed, a plurality of die of the wire bonding pack- 
age can be integrated into the housing directly to meet 
the demand for time-to-market. Another advantage of the 
present invention is that the bonding line can connect a 



die pad of the die to a pin of the housing selectively via at 
least one solder pad to eliminate the coupling effect re- 
sulting from the bonding lines being too crowded and to 
increase the performance, the part of the bonding line 
neighboring the solder pad being installed away from any 
bonding lines of the wire bonding package. The third ad- 
vantage of the present invention is that the circuit board 
can have at least a passive component installed according 
to the electric characteristics of the core circuit and the 
input/output circuits of the die. Therefore, when in fabri- 
cation, a circuit board having the wire bonding package 
installed does not have to have another properly selected 
and elaborately tuned passive components installed, so 
that the cost and time to manufacturing the wire bonding 
package is reduced dramatically. 
[0013] These and other objectives of the claimed invention will 
no doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 
preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0014] pig.l is a schematic diagram of a wire bonding package 
according to the prior art. 



[0015] pig. 2 is a side view of the wire bonding package shown in 
Fig.l. 

[0016] pig. 3 is a schematic diagram of a wire bonding package of 
the preferred embodiment according to the present in- 
vention. 

[0017] Fig. 4 is a side view of the wire bonding package shown in 
Fig. 3. 

[0018] Fig. 5 is a schematic diagram of another wire bonding 

package of a second embodiment according to the 

present invention. 
Detailed Description 

[0019] please refer to Fig. 3 and Fig. 4. Fig. 3 is a schematic dia- 
gram of a wire bonding package 30 of the preferred em- 
bodiment according to the present invention. Fig. 4 is a 
side view of the wire bonding package 30. In addition to 
the first die 12, the second die 14, the housing 16 and the 
plurality of bonding lines 24 for electrically connecting the 
die pads 20, 22 to the pins 18 of the housing 16, the wire 
bonding package 30 further comprises a circuit board 48 
accommodated in a lead frame 46 of the housing 16. 

[0020] | n the preferred embodiment, the housing 16 has a shape 
of a quad flat package (QFP) and the circuit board 48 is a 
dual-layer circuit board. Alternatively, in a wire bonding 



package of the present invention, the housing 16 can have 
a shape of a ball grid array (BGA) or a dual in-line package 
(DIP), and the circuit board 48 can be a single-layer circuit 
board or a circuit board of more than two layers. 
[0021] of the wire bonding package 30, the bonding line 74 indi- 
rectly connects the die pad 84 of the second die 14 to the 
pin 94 of the housing 16 via a first via 62 and a second 
via 64, instead of directly connecting the die pad 84 to the 
pin 94 and crossing the bonding line 70 as well as the 
bonding line 72, as shown in Fig.l. The part of the bond- 
ing line 74 between the first via 62 and the second via 64 
has a layout on a bottom side of the circuit board 48, a 
dashed-line shown in Fig. 3 indicating the part. The part of 
the bonding line 74 on the bottom side of the circuit 
board 48 is a trace of the housing 16. The bonding line 70 
has a connection manner the same as that of the bonding 
line 70 shown in Fig.l and directly connects the die pad 
80 of the first die 12 to the pin 90 of the housing 16. The 
bonding line 72 indirectly connects the die pad 82 of the 
first die 12 to the pin 92 of the housing 16 via a first sol- 
der pad 66 and a second solder pad 68, instead of directly 
connecting the die pad 92 to the pin 94, and stays away 
from the bonding line 70 as far as it can to reduce the 



coupling effect. The part of the bonding line 72 between 
the first solder pad 66 and the second solder pad 68 has a 
layout on a top side of the circuit board 48, a solid-line 
shown in Fig. 3 indicating the part. The part of the bond- 
ing line 70 on the top side of the circuit board 48 is an- 
other trace of the housing 16. 

[0022] The circuit board 48 further comprises at least a passive 
component 50 installed according to the electric charac- 
teristics of the core circuit and the input/output circuits of 
the first die 12 as well as of the second die 14. 

[0023] The wire bonding package 30 shown in Fig. 3 has two 

stacked die, that is the first die 12 and the second die 14. 
Alternatively, a wire bonding package of the present in- 
vention can have only one die or more than two stacked 
die. Selectively, a bonding line of the wire bonding pack- 
age can directly connect a pin of the housing 16 and a die 
pad either of the first die 12 or of the second die 14, or 
indirectly connect the pin to the die via at least one solder 
pad or at least two vias to eliminate the bonding line 
crossing problem. The part of the bonding line between 
the two vias can have a layout on any layer of the circuit 
board. Since it is well known by those skilled in the rele- 
vant art, further description hereby omitted. 



[0024] The first die 12 and the second die 14 of the wire bonding 
package 30 shown in Fig. 3 are stacked together on the 
circuit board 48. Alternatively, die of a wire bonding 
package of the present invention can adhere to a circuit 
board. Please refer to Fig. 5, which is a schematic diagram 
of a wire bonding package 100 of a second embodiment 
according to the present invention. Besides that both the 
first die 12 and the second die 14 are adhered to the cir- 
cuit board 48 by the bare chip technique, the wire bond- 
ing package 100 has a structure similar to that of the wire 
bonding package 30. 

[0025] of the wire bonding package 100, a bonding line 122 

connects a die pad 102 of the first die to a pin 112 of the 
housing 16 directly, a bonding line 124 connects a die 
pad 104 of the first die 12 to a pin 114 of the housing in- 
directly via a third solder pad 136 and a fourth solder pad 
138, the part of the bonding line 124 between the third 
solder pad 136 and the fourth solder pad 138 having a 
layout on the top side of the circuit board 48, and a bond- 
ing line 126 connects a die pad 106 of the first die 12 to a 
pin 116 of the housing 16 via first a third via 132 and 
then a fourth via 134, the part of the bonding line 126 
between the third via 132 and the fourth via 134 having a 



layout on the bottom side of the circuit board 48. 

[0026] | n contrast to the prior art, the present invention can pro- 
vide a wire bonding package comprising not only a die, a 
housing, and at least a bonding line, the wire bonding 
package further comprises a circuit board for the bonding 
line to be installed onto. The wire bonding package of the 
present invention has at least the following advantages: 

[0027] i.The bonding line can connect a die pad of the die to a 

pin of the housing selectively via at least two vias, the part 
of the bonding line between the two via shaving a layout 
on any layer of the circuit board, so that the bonding line 
crossing problem can be eliminated. Therefore, without 
being re-designed, a plurality of die of the wire bonding 
package can be integrated into the housing directly to 
meet the demand for time-to-market; 

[0028] 2.The bonding line can connect a die pad of the die to a 
pin of the housing selectively via at least one solder pad 
to eliminate the coupling effect resulting from the bond- 
ing lines being too crowded and to increase the perfor- 
mance, the part of the bonding line neighboring the sol- 
der pad being installed away from any bonding lines of 
the wire bonding package; and 

[0029] 3.The circuit board can have at least a passive component 



installed according to the electric characteristics of the 
core circuit and the input/output circuits of the die. 
Therefore, when in fabrication, a circuit board having the 
wire bonding package installed does not have to have 
other properly selected and elaborately tuned passive 
components installed, so that the cost and time to manu- 
facture the wire bonding package is reduced dramatically. 
[0030] Following the detailed description of the present invention 
above, those skilled in the art will readily observe that nu- 
merous modifications and alterations of the device may be 
made while retaining the teachings of the invention. Ac- 
cordingly, the above disclosure should be construed as 
limited only by the metes and bounds of the appended 
claims. 



